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SPECIFICATION 

1. Title of the Invention: 

Lower-temperature heat shrisJcable multilayered 
barrier- film and a process for preparing the same 

2. CI a. ins : . 

(I) An oil-resistant lower-ta==erature heat- 

shrinkabie multilayered barrier fiia which is a four or 

acre-layered film comprising at leas-, one layer of a blend 

cs^position (ABC) layer consisting of 

(A) at least one polymer selected from copolymers of 

ethylene and monomers selected fron riayl -ester monomers. 
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aliphatic unsaturated aicnccarbcxylic acids and aikyi 
esters of said ..monccarbcxy 1 ic acids and linear low-density 
polyethylene, 

(3) a soft elastomer , consisting of an ethylene- 
c-clef in copolymer and having a density of 0,91 g/cm 3 or 
belcv/ 

(C) either of crystalline polypropylene and 
crystalline polybutene-1 or a mixture thereof, 
said cne layer being provided acjicent to a barrier layer 
which, has a thickness constitutive 33 to 51 of the total 
layer thickness and consists of a vinylidene chloride 
copolymer (PVD) having the crystal celting peak within the 
range cf 140 to 155 # C measured by using a differential 
scanning calorimetry (DSC), the surface layer of said film 
being- provided with at least one resin (S) layer consist- 
ing cf a polymer which consists mainly of linear -low 
density polyethylene (1LDPE) selected from said polymer 
(A) ar.d has the total thickness o; 2 to 25 y at a ratio of 
5 to 40% to the total layer thickness, said barrier film 
having a heat shrinkage factor of at least 15 and 25% 
respectively at 70 and 80 «C and the ctaximum value of 
shrinkage stress of at least 100 c/rn 2 . 

( 2) The multilayered barrier film according to claim 
(1), wherein said polymer (A) is at ethylene-vinyl acetate 
copolymer with a vinyl acetate content of 2 to 12 mol% and 
a melt index of 0.2 to 6. 

(3) The multilayered barrier film according to claim 
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(1), wherein said polymer (A) is d polymer which is a 
cccciyr.er of ethylene and a- least one mcncnter selected 
from the croup consisting c; acrylic acid, acrylic acid 
esters, methacryiic acid ar.d methacrylic acid esters and 
has a ccr.ter.t of said moncr.er of 2 to 12 mcie%. 
(4) The muitilayered barrier film according to claim 

(1)/ wherein said polymer (A) consists of the linear 
lov-cer.sity polyethylene and has a celt index of 0.2 tc 10 
and a density of 0,910 to 0 . 9 35 c/czt 3 . 

(3) The muitilayered barrier f iln according to claim 

(1) or (4), wherein said polymer (A) is the linear •low- 
density polyethylene prepared by ccpclymerizing ethylene 
with 7 mcle% or less of at least cr.e olefin selected frca 
c-olefins of 3 to 12 carbon atoms stch as propylene, 
butene, pentene, hexer.e, heptene , ccrene, 4-methyl-l- 
pentene and the like as the c-olefin. 

(6) The muitilayered barrier film according to claim 
(1), wherein said polymer (3) is a copolymer of 93 mole% 
or less and 40 mole% or more of ethylene and said c-olefin 
is selected from propylene, butene-i, 4-methyl-l-pentene 
and the like. 

(7) The muitilayered barrier film according to claim 
(1) or ( c ) , wherein said polymer (3) is a soft copolymer 
which is prepared by randomly copciycerizing ethylene with 
an c-olefin and a small amount of polyenes and has a Vicat 
softening point of 80 *C or below. 

(3) The muitilayered barrier film according to claim 
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(1), wherein said pcivme- (el <s j -iV,^ .«i 

h KC > - s a -igid polymer hav:nc a 

vica - softening point of IGO'C cr above. 

(9) The multilayered barrier fila according to ciaia 

(1), wherein specific blending cedents forcing the 
blend composition layer are at weight ratios of 
0.90 > A/(A+3-KT) > 0.20, 
0.50 > 3/(A*3+C) > 0.05 and 
0.50 > C/(Ar2+C) > 0.05. 
(10) The multilayered barrier film according to claim 

(1) or (9), wherein the specific blending components 
forming the blend composition lay..- ^ e a - weight ratios 



of 



0.80 > A/(A-r3+C) g 0.25, 
0.40 > B/(A-t3-k:) > 0.10 and 
0.45 > C/(A+3+C) > 0.10. 
(U) The multilayered barrier fila according to claia 

(1), wherein said fila i s at least five-layered fila 
having said blend composition (ABC) layers adjacent to 
both saids of the barrier (?VD) layer and further the 
resin (S) layers consisting nainiy c f the linear -low- 
density polyethylene (1LDPZ) selected from the polymer (A) 
as surface layers on both sides of the blend composition 
(A3C) layers. 

f 12 ) The 'multilayered barrier fila according to claia 

(i), wherein the high-temperature oil-resistant strength 
is at least loo g/15 ma width at 95 *C. 

A Process for preparing a lower- temperature 
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heat-shrinkable mul lilayered barrier fii- comprising 
respectively melt kr.siding a biar.d composition ( A3C ) 
consisting of 

(A) at least: cr.e polymer selected from copolymers c: 
ethylene and mcncmers selected fr=.t vinyl ester mcncniers, 
aliphatic unsaturated aor.ccarboxylic acid* and alkyl 
esters cf said monocarbcxylic acids and linear* low- 
density polyethylene, 

(3) a soft jelastssner, consisting of an ethyiene-c- 
ciefin copolymer and having a density of C.91 g/czi 3 or 
below, 

(C) either of crystalline polypropylene , crystalline 
polybutene-1 or a mixture thereof, a vinylidene chloride 
copolymer (?VD) a having the crystal melting peak within the 
range o: 140 to 155 *C measured by using a differential 
scanning calorimetry (DSC) and a resin (S; consisting of a 
polymer consisting mainly of linear -lew-density ooly- 
ethylene (LLD?£) selected from the polymer (A), providing 
at least one (ABC) layer adjacent to the (?VD) -layer, 
providing- at least one (S) layer on the surface layer , 
extruding the resulting 4 or more-layered tubular raw film 
through a multilayered die,, quenching and solidifying the 
rav fii = with a liquid refrigerant, directly or heating 
-he prepared film to 100 # C or beiov and ccld drawing said 
i-ia at a drawing temperature within the range of 3 0 to 
-0 *c at a surface area draw ratio of 4 or above and 30 or 
isss ' thereby to afford a drawn fila comprising the PVD 
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iayer navir.g a t.iickness ccr.s:::*:;;r.c 2 5 to 5 \ i~ the 
total layer thickness and the (S) layer having a total 
thicxness of 2 to 25 y at a ratic c: to 5 to 40% the total 
layer thickness. 

(14) The process for preparer the rnui tiiayered 
barrier fila according to claim (i;), wherein the drawing 
temperature is within the range c: 25 to 80 *c . . 

(15) The P-ocess for preparing the mul tiiayered 
barrier film according to claim (13) or (14), wherein the. 
drawing is carried out at a drawing temperature of 3 5 tc 
70 m C and below the crystal melting point of the resins 
mainly constituting the respective iavers . 

process for preparing the multilayered 
barrier film according to any one cf claims (13), (14) and 
(15) , wherein the total layers are ccld drawn at a drawing 
temperature of 35 to 70 # C and belcv the Vicat softening 
points of the resins mainly constituting the respective 
layers thereby to impart cold drawee orientation to the 
total layers . 

* i7 ' process for preparing the multilayered 

barrier film according to claim (13), wherein the drawing 
" carried out by using a rectifying contact guide for the 
purpose of substantially isolating the heating part from 
the drawing starting part, preparing a substantially 
independent temperature controlled air chamber while dis- 
continuously contacting and removing a fluid and a 
laminate film thereof accompanied by the raw film and/or 
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filr. surface during drawing in t>.a circu.-isrsnrial 
direction, screeching and craw:-: = ;- e f iia and deflating 
the drawn film simuluneocs iy wish she c«;aua diameter 
attain sc. 

2. De-ailed Explanation of the Ir.ver.ticr. : 

This invention relates tc a four or more- 
layered lower-temperature heat-shrir.kabie muitiiayered 
barrier film comprising a vir.ylidar.e chloride copolymer as 
a core layer. More particularly, it relates to a novel 
heat-shrinkabie film having excellent various character- 
istics , such as lower-temperature heat shrinkage 
characteristics (shrinkage factor and .shrinkage- stress), 
icw-tertperature toughness, high strength of sealed parts 
(oil resistance, heat resistance and impact resistance at 
lew temperatures of sealed parts), cas barrier properties, 
optical characteristics, such as transparency after heat 
shrinking, ply separation resistance, airtightness in 
clipping and the like. Uses thereof are not limited, and 
the film is usable for skin packaging, nonshrink packag- 
ing, flexible deep drawing packaging and the like in 
addition to shrink packaging . 

As an exajnple of uses thereof, the shrink 
packaging is taken and detailed hereinafter. 

The presence of heat-shri.tkabie films for 
tightly shrink packaging contents is hitherto known for 
icng. There have been various studies aiming at exhibi- 
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tion cf characteristics of respective resins in a 
synthesized for* by combining different kinds of resins 
end f ermine laminated films in requiring such films to 
shew characteristics which cannct be disciaved bv single 
resins constituting the films. 

Film characteristics fcr satisfying dz^nds of 
the market, however, diverge tec sr-h, and demand charac- 
teristics have been enhanced. There are naturaiiv limits 
to characteristics which can be exhibited £>y respective 
resins in a laminated state. Various restrictions are 
placed even on selection of lamineble resins per se. If 
one cf the characteristics is improved, deterioration mav 
occur in the other. Any compromise must be inevitably 
made. As a result/ gaps continue to increase between 
market demand and characteristics cf existing film's. 
Advent has been expected of films ceeting such demand in 
the . present situation. 

For example, lower- temperature shrinkability and 
gas barrier properties have been required for particularly 
laprovir.g package finish of products and packaging 
products readily damaged by heat at present in especially 
the vacuum shrink packaging field, for example products of 
fatty foods, such as ray meat, processed meat, cheese or 
the like or products prolonging life by packaging while 
cutting- off oxygen or the like. Since such contents are 
generally of nonuniform shape or there are often 
Protrusions, such as bones or packaging containers or the 
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factor and stress with not only lswer-ceaperatura shrir.k- 
afcility ir. parts contacting packaged X2tarials but also it 
a suff icier.tiy lever temperature ir. parts cut of ccr.tact 
-haravith in order to obtain' tight packages including the 
4j}OW «-«e--ticr.ed centers and ths like. However., if the 
shrinkage characteristics are exhibited to a high re.nr.per- 
»i, ra side =r ta-iperaWe dependence of shrinkage factor 
is great, i.a. ir. cha case of filr.s havi-g shrinkage 
- hiriC -- r i = tics of rapidly shrinking at a csr-sir. 
-.^perature , phenomena or discoloring cr dstsricratir.g 
ocntencs or uneven shrink*;* due to tsr-oeraturs diffsrsr.ee 
ars causae. dirsctiy resulting ir. creases, sarci.-.c or the 
lika. Thareby defaces ars often developed in that the 
surfaces e£ packages ars hard to sas cr oraakaga will 
cccur therein during transportation cr ths lika. 

Therefore, shrinkabla filss are racuirad to have 
di.tensicr.al stability at a fila -preservation taaserarures 
and exhibit shrinkage characteristics to the side of lower 
teraperat-^r as in shrink packaging and seal! temperature 
4epenfler.ee. On ths ether hand, barrier properties are 
characteristics required for enhancing preservation 
guUity of cor.csncY for a long period, ar.d shrink pacSCSC- 
i.-.g of particularly retty foods cannot ba considered in 
the ibj-r.c: of the characteristics. 

However, there is nothing if fii=a satisfying 
— o abc-vs-ir.er.ticr.ed eve characteristics are ceaeue, 



deteriorate strength cf sealed parts or cause ply secara- 
tion. *On the one hand, since quality design of films 
having ail the aforementioned characteris tics is in con- 
siderable technical difficulty f— the supplier side cf 
laminated films, seine of the characteristics are sacrific 
ed in the present situation. On the other hand, f Lists 
consisting of simple vinylidene chloride copolymer 
(hereinafter referred to as ?VD) have well balanced 
performances, such as shrinkability, gas barrier 
properties, oil resistance, ligatinc properties or the 
like, and have been hitherto widely azciied. 

Films consisting of ordinary sizzle PVD, 
however, are yet insufficient fcr imparting sufficient 
shrinkabiiity, and further deficient in satisfactory cold 
resistance, flexibility, heat sealaiility by heat or the 
like. Furthermore, plasticizers cr stabilizers in 
especially large amounts must be added to impart extrusion 
stability, good stretchability in producing films, and the 
arcunts are usually 6 to 10% by weight. 

Since such plasticizers cr stabilizers are 
unfavorable for sanitation and deficient in cold resist- 
ance and deteriorate film properties, particularly oxygen 
barrier characteristics, there are problems in that the 
thickness of barrier resins must be increased or the like. 
In order to even slightly solve the problems, there are 
methods for coextrudinc ethyl ene-v£nyl acetate copolymer 



* ccntsr.z, for example 23 and 18* by weight, and improved 
adhesive properties tc ?VD copolymer resin on both sides 
cf the PVD copolymer containing 7 to 10% by weight of a 
plasticizer on the basis of weight to fom three layers, 
drawing the resulting fiia and oaking the large amount cf 
the piasticizer migrate from the layer consisting of the 
?VD copolymer, thereby improving barrier characteristics 
or the like. In such films, barrier characteristics are 
unstable with tine and simultaneously deficient both in 
heat and oil resistance. Furthermore, there are problems, 
such as tendency to stickiness of films, insufficient 
scdulus of elasticity or the like. Films are prepared by 
irradiating and crosslinking one side of such EVA (side 
sealed on the inside when formed into a bag) with electron 
rays in order to improve processing stability [Japanese 
Patent Application KOXAI (Laid-open) No- 34565/72]. Such 
processes have disadvantages in being costly and com- 
plicated, difficult sealing cf sealed parts rather than 
improving oil resistance by crosslinking and deteriorating 
fcigh-ternperature resistance and hich-tesroerature oil 
resistance or the like. 

As a method for partially inproving the above — 
-er.ticr.ed problems, Japanese Patent Application XOKAI 
(Laid-open) Nos . 47079/77, 148577/77, 82883/78, 89945/81 
*nd the like "are known as methods for providing an EVA 
layer cr low-density polyethylene layer on one side of a 
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f.rVO copolymer layer, and simple 



."re r res::, iaver r^v;:.: 



"a thicksr.ss of 20 to 50 y through ar. EVA layer or directly 
:a layer of a mixed ioncmer resin ar.d ZVA cn the vinyiiden 

layer through a thin EVA layer with a high VAC content and 
- a thickness of 0.2 to 3 u on the ether side streching and 
orienting the resulting film under finely adjusted narrcv. 
temperature conditions, for example a heating temperature 
cf 84 to 93 *C, resulting from resin characteristics of the 
-sscective layers while keeping the ?VD copolymer layer in 
an amorphous stat and crystallizing the stretched film. 
The processes for preparing films just described above are 
sere facilitated than those already mentioned; however, 
stretching must be still carried out under conditions 
within a severe range, and optical characteristics tend to 
deteriorate between before and after use as compared with 
those in the processes previously mentioned. There are 
also problems in ply separation by entry of oil from cut 
surfaces of the films. 

All of the aforesaid processes have respective 
characteristics and excellent; however, lower-temperature 
shrinkabilitv is still insufficient with deficient heat 
resistance. Phenomena of opacifying (whitening) films are 
recognized when heated and highly shrunk. There is still 
deficiency in toughness properties at low temperatures . 

As a result of research made on various resLzis, 
'laminate constitution, and methods for stretching for a 
Icng period to overcome such phenomena, the present 
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. venter has finally completed chis invention. 

Thus, this invention consists as follows: 
A four or mere-layered fiia comprising at least 
of a blend composition { A2C) layer consisting of 
at least one polymer selected from copolymers of 
l?e*hY lene and rooncmers selected frcz vinyl ester monomers 



(A) 



<rr; : *£: w^hatio unsaturated mcnocarhcxyiic acids -and aikyi 



^esters c: said monocarbcxylic acids and linear low- 



.£ i 2n sitv polyethylene/ 



(3) a soft e listener, ccn.sisti.tc of ar. ethyler.e- 



3 _ 



'2 "ir- — o^-'ir. cccolyiner and having a density of 0.91 c/caT or 
v-. f. w- rsicw , 

- (C) at least one polymer selected free crystalline 

- - : = Ji- solvcrccviene and crystalline polybutene-l, 

• c ~f[?"" one laver being orovided adjacent to a barrier layer 

~ 

"SjSi- of j-eciiic PVD, the surface layer 0: said film being 
^F-T" srovided with at least one resin (S) layer which consists 

7 ft- s ' 

"3g^=*ialy cf linear" low^der-sity polyethylene (LLDPS) selected 
•£ irsa said polymer (A) and has the tscai thickness of 2 to 

23 * a * a rari0 o£ 5 to 40% to the tst " layer thicJcRess * 
^j??- tie process for preparing the f ila c==?rises highly 

s --etchir-g the respective layers at sufficiently lower- 
VfF# -2=eratures, i.e. below the crystal melting points of the 
-if W: ^ rasins which are a principal and secondary components of 
the aforesaid blend composition, preferably below the 
Vicat softening point (hereinafter referred to as VS?) of 

•Ssfl>? ^ e bler.d comoosition. 
en fir r 



•sv^rfei composition (A) in t.-.e aicr 8sar.::sr.sc 

'^fe-os'sion (ABC) layer is a relatively low crystalline 
: jt2^ lym er which is an airr.cs-. intermediate between rigid and 
*l|fpcfi ccly^ers and. selected fr« the croc? of copolymers cf 
SjUhyier.e and monomers selected frcz vinyl ester -monomers , 
iflliphatic unsaturated mcnocarbcxyiic acids and aikyl ester 
l;.r^atives of the mor.ccarbcxylic acids ar.d ethylene. 



.Jtl'ffUch a polyaer preferably consists cf ethyiene-vinyl 

1,^,^^ /TV' 1 i Pt hv^ ane-^'v 1 acrylate copolymer 
-r- , c jtate copolymer (rTvnj/ etny — ne / - J ^ 

?f£ {s2Aj , ethylene-methyl methacrylate copolymer (EMMA) , 
•oSljetiylene-acrylic acid copolymer (IAA), ethylene- 

||' = ethacrylic acid copolymer (Z-^l cr a polymer (ionomer 
tl resin) wherein a polymer having caricxyl groups derived 

-• f i|-c=cve=^ed into an ionomer. The ascent of the monomers 
. '^tecther than ethylene in the copolymers is preferably 2-12 
" "M|"sslt%, core preferably 3 to 10 mole*. If the amount is 2 
W|=eit% or more, scalability, flexibility, transparency, 
.tg&- respective strength characteristics and the like are 

|_:=proved. If the amount is 12 mole* or more, the coooly- 
iE?Jh=ers may tend to have problems in poor extrusion process- 
jf ability, miscibility with other components and the like cr 

•►^•iE . . i i_- n- su-'aces when the 
har.dleability by mutual biocjciac si 

e:=olv=ers form outer layers by prccessing into a film. 

l'$ TSie melt index of the resins in direct use as a raw 

Itaterial therefor is usually 0.2 to 10, preferably 0.3 to 

If the melt index is 0.2 or below, there is a problem 



m 
& 
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■ <£f -* &Pt n p.iscibiiicy and extrudab i I icy C f the raw material. I 
■"be melt index is higher than 10, strength as a base 
: '°^r fS^sateriai aay be insufficient. ?cr examo 1 e , a bubble 
lc ^pi*.cndes irably tends to readily break in stretching or the 
: - J^fi'cr^IiXe . Among them, EVA is most preferred for use as the 



* ^ blend composition layer, and the vinyl acetate group 
^.content thereof is preferably 3 t: 2 01016%, more preferah- 
[?sly 3 tie 7 mole*. The linear • lov-dar.sity polyethylene 
^ z _y- { (LLDPZ ) refers to linear low-density polyethylene obtained 
^Jv^-.f^'by a medium-, lo*^ -pressure or, in 'some cases, high- 
*"^.Xf. ?rsssur-e process/ and prepared by ccbolymerizing 7 mole% 
^T^'f* 7 cr l_ess, preferably about i He 5 acia* of especially at 
"^^fe?" least one olefin selected from c-ciefins of 3 to 12 carbon 
-^i^ atsras ' such as propylene, butene, per.tene, hexene, 



C ^'-E^ he?tsne ' octane, 4-methyi-l-pentene or the like as an 
J :i£S*dV c ~ ole -i^* The melt index thereof is oreferably 0 .2 to 10, 
the d ?asity is preferably 0.910 to 0 -935 g/cm 3 . The 
cr ^ sta * melting temperature (mp) thereof obtained by a 
differential scanning caiorimetry (DSC) (measured at a 
* •5^&"&-. scaania S* speed of 10*C/ain) is 110 f C or abeve and ud to 
; ^7^2- i2S * C . distinguished from the crystal melting temper- 

r, ^r. ^ °* i0 ° to 108 *C of branched lev-density poly- 
ife'^ etilylene ' having a density of 0.913 to 0.927 g/cm 3 and 
|r .-spared by an ordinary high-pressure process. 
■jrK-^ The thermoolastic elastomer (3) consisting of an 

w<: ylene-c-olef in coooiymer refers to a soft copolymer of 
.V5*?S>_ ^ A y^ e ^e and one or more olefins selected from o-olefins 

**1 



d * \ 
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vs&f^-af 3 c= 12 carbon atcrr.s 



In scr.e cases, a small amount c. 
MW :: hvdrccarbon havig a polyene structure, for example 
'SfS^icycIcceritadiene, 1 , 4-hexadiene , ethyiidene -norbornene cr 



— ^-4 iT: CJ.U^ < w « 

^£^V^ w <3 may be further cccciymeriisd . Propylene, 
^S'buter.e-1, hexene-1, fcuter.e-i, 4-sethyl-l -sentene , octer.e-1 



I- 



•l^'-ind tils like may be cicsd " ths c - clefins anc P- efe - ab ^y 
''"'S^-sv-'-ne and butene-i. The content of the ethylene in 
^fthe cscclymer is within the rancs cf 20 to 95 10016%, 
^1"' .^-p-.b'v 40 to 93 ir.oie%, acre preferably, 65 to 90 mole! . 
: *§# d nest orefer b : 'ly 75 to 8S mole I. 

vf ? . properties of the copolymer are a density of 

-"Sri- • ' 

o 9^ c/ca 3 or below and a Vicat sefter.ir.c- point [ASTM 
"Ml! 0/1S25 (value under a load of 1 kg)] of preferably 80 «C cr 
IpT below, sore preferably 70 -c or belcw. In general, the 
f|ffi- copolymer is within the rubber-like recicr. and includes 
^substantially amorphous to partially crystalline copoly- 
mer of low degree, such as a. crystalline ty (measured by an 
:£*'"x-ray di£ fractometry ) of about 30* cr less, if there is no 
_Hs^ difficulty in stretching. The copolymer of ethylene and 
|SH|L"the c-olefin used in this invention can be qualitatively 
determined,' even by infrared spectroscopic analysis. The 
l^'copoly—er is preferably a copolymer cf ethylene and 
l^aropylsr.e or butene-1 especially preferably the former or 
"Jj'a cooolyaer containing a compound having a small amount o. 
^vf?a dier.e structure as a copolymer, and a thermoplastic 
V^Keiastcmer which is a random copolymer, prepared by poly- 
:3F=erization in the presence of a catalyst of a vandium 



'"jSSfS^iaael- ir - d2X o: " °- 1 tc 10 ' F-aferiily 0.2 6 is exe.n- 
-Sf^^ified. Such a copolymer is sucplisd in the fora of 
'^^'fs^eiiets without causing cold flow, 4£ opposed to blocks in 



'"-tff&he c " s of ordiriar y unvulcar.isec rubber. The cocolvmer 
'^|p*£referabiy has sufficient ther=ic=iisticity so that, for 



: .^g^«aaple even a simple substar.ee, cir. be extrusion Drccess- 
^Jp^'ed into the fora of a film. 

The polymer (C) is new c— -stallir.e oolyoroovi en» 
•i-^Fjr,'" * * 

'T-C-*;fe |i and high-mciecular weight crystalline polybutene-1 

(hereinafter respectively abbreviated to I?? and PS-1) 
V/^&Jl ccnsiszir.g of relatively rigid components having a 
'* ^1^? relatively high degree of crys taiiir.itv . Such polvmers 
: /^£f.£- preferably consist of relatively ricid polymers having a 

Vicat softening point of 100 *C or abeve . I?? which is one 
l5"Sl35- c - the polymer (C) refers to ordinary com=erically avail- 
■ '3 Mi- £ crystalline polypropylene havinc high isotacticity , 

-f:- : and preferably includes propylene hcrcpolyner or 
STjEkS 7 c -?oiyrners of propylene and 7 mole* or less of c-olefins, 
: \ : J ; sx:cil « ethylene, butene-1 or the like. Such respective 
.'3. c: ? cl l riae -5 may be optionally mixed . 

The melt flow index is 0,1 to 3C, preferably 0.5 
SS§ tZ 20 ' m ° re P rafe -ably 0.7 to IS . If the melt index is 
^ e - ov the above-mentioned values, problems are caused in 
^g?:Xscibiiit y/ optical characteristics end the liJce in 

SL?rocessing. If the melt flow index is above the afore- 
j^aaid values, problems are caused in extrusion stability 
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^^"f&iid stability of sealed parts in i large accent thereo: 




The polybuter.e-i is crystalline polymer with a 
-^£r?|^^- utsne -l content of 9 3 mole% cr cere and has a hich 
>r ^^P%$cIecular weight including copolymers with ether monomers, 
.""^J^£2£'is distinct frcm low-moiecuia.r weichz liquid and waxy 
"'^^^g^pclyiaers . The melt index is preferably 0.2 to 10 for the 
2 ^S^^Vase reasons as described above, Assr.g them, I?? is 
i>B g-§;;rsf sr ab i y used as a principal ccapcr.er.t . The blend of 
'"^SlJ^^V'r?? and ?3-l is oreferably used. A ricid eclvner, havir.c . 
'"^fsSzoderate compatibility and dis-cersibiiity and fit for the 
: cbject cf this invention, if any, r.ey be used in addition 



to the above-mentioned polymers. 

The layer consisting of the specific blend 
:*ccnposition (A3C) in the film cf this invention is the 



;scst important layer for exhibiting s.rong cold stretching 
• force and consists of the abc ve-mer-tioned respective 
iJcosponents . The combination and blended amounts are 
'preferably expressed in weight ratios as follows: 0.90 > 
:^g : ^V(A+3+C) > 0.20, 0.50 > B/(A-*-3*C) > 0.05 and 0.50 > 

^*^lC/(A+3+C) > 0.05/ and more preferably 0.80 > A/(A+3-rC) > 
fgg£*' i0 ' 0 .40 > B/(A+B+C) > 0.10 and 0.45 > C/CA+3+C) > 0.10. 

If the blended amounts of the soft component (B) 
^ small, synergistic effects as a blend are hard to 
ex ^ih i t , and various characteristics are deteriorated, 
: ?tjr~ Cr sample, strength, optical and lev-temperature 
f^'^-^aoteristics, flexibility, sealibiiity, stretchability 
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^r^p^d ths Ii:<e of films are de-erioraced . If the amounts 
^^r^Sj^e tec large, films have tendencies to ceo much soften- 

: ;^g&in<3, blocking/ deteriorating hea: resistance, sealing and 
" 1 ^^^ticii characteristics and the like. 

The component (C) has effects on synergistic 



2 4^^?i5?rc ve - snt in tfin sile / and impact strength, heat resist- 
"^^rSr^ince / extrusion moldability , modulus of elasticity, and 

preheat sealing range with other cccocnents of the blend 
^^I^I^^-cffipcsition, particularly rer.arkaiie effects on heat and 
"^rl^-floil resistance, extrusion moldability, modulus of 
•-^iyr^relasticity, heat sealing range, partial bearing of force 
r ^j£^iirfor preventing zigzag whitening phenomena from occurring 



r ^g?r,.~ the adjacent PVD layer ir. use, particularly in high 

^shrinking and the like. The effects are as follows: If 
n «*K*|;the blended amounts are small, for example processability 
i^cf filns and uneven section by flow characterics in a die 
.^SSSS*" deteriorated and the like and deficient in heat 
•^^^-aealing range and heat resisrance of the sealed parts.. In 



particular, oil resistance of seaie 



oarts are insuffi- 



£i^;.Cient at high temperatures. Conversely, if the blended 
££V;:*=ounts are too large, low- ternoerature shrinkability, 
K&u eatrus " cn ^l^bility, transparency, flexibility, impact 
2^;f asistaz:ce and the like are deteriorated and the like. • 
*^ erefcr s , the blended amounts are creferabiy within the 
jtg^oresaid range. The component (A) consists of preferably 
-^specific ethylenic copolymer among those described 
*bove, and is sometimes a principal component in the blend 
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«5irth« above-mentioned three components {A}, oj A nd (C) 
Ajneng t.Jie thraa ccapononts, the arcramar.ticned 
yncr^istic affects are hard to dxpect by blending only 
*a components (A) with (2) usually because of peer 



%S=£p^sciMiicy end compatibility . Sucf. disadvantages ar* 
^^ffiSr B ffar)c £ - 1 - y l^^ovsd by adding :r.e coapcner.t iB; . 

Reasons rherefor are considered due to* cosraii- 
3 *pfil& itad s -* nsr ^ istic e2-»fits f such as calicate intericticr. 
2 Jkj|||* e " ween characteristics resulting froa * straesure relar-d 
~IIJK t:! fr.t eopoiyaer with ethylene contained in tae component 



^llSf A ' M * c ' h " cea Poner»ts, effects of crystal structure cf 
tie hier.d ar.i dispersion seize, traataest the blend and 
:the like. 

cj*?af: as one of the greatest characteristics of this 

^ivention, it is important -hat the resin (5) selected 
Toe the aforesaid conccner.t (A) cor.siics r.ainly cf the 
[^eve-mentioned linear -lew-density polyethylene ( LLDPS ) . 
•Preferred ranges thereof are as follows. Melt index 
Igvithin the range of 0.2 to 10, rnore preferably 0.2 to 3, 
g°*t preferably 0.2 tc 6 and density within the range of 
0.9-lO tc_935 g/cm 3 , mere prsfarabiy O.910 to C.325 g/e=i 3 . 

lower li*i t of tho <nelt inde* i 3 due to li^ts to 
^dabiiity into film*. The upper iiait is set. because 
£*-ues be l /0 "<2 the upper lisit cause unstaiiiity to' cold ' 
'* * ^--lity of the aforementioned principal component 
V ' r Ccar -'isting of tne blend cocapoaiticn (A3CJ] in 

li^ 

;* J I * tl0rt «3 tne surface layer and deficiency in high- 
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TOTAL P.&« 



' 7 '^^ c^ '^per a ture resistance c:, sealed parrs and film 

£^rg^ZU e r-.c th or the like when ferried into films. The lower 

^'Y^r'fc^/^t cf the density is due tc the process f cr _greparinc 
^iQII^ - : 



^^s^S^^ie resir./ and values beyond 



the urcer li-ic tend to 



*e^S§p§£te aforesaid upper limit of the celt index and 

-ci^g^^gtericraticn in optical characteristics of cold dravrt 
' -2 iims , particularly these after shrinking and the like 

^<lT^fe.{";or example, Haze value glossiness or the like). It is 
^^gr^e'ear that such various factors are ccnverselv remarkably 
^^K^'-a'-oved within the above -mentioned range bv svnercistic 
--^S^cff ects with other lavers without deteriorating the 

'^Jaforerner.tioned orocessabilitv and various characteristics 
£|Tand impairing various characteristics of the other layers, 
' r-^iSSSresoeciaily the ABC layer. In particular, various 

Sj-strencth , sealing and high-tenoerature oil-resistance 
^characteristics are markedly Improved. The peak value of 
Pf^^the crystal melting temperature (so) measured by the DSC 
gr^rjr'-sethod at a heating speed of 10'c/ain) is preferably 110 

f&ir 125 

The linear -low-density polyethylene which is the 
principal component may be mixed with other polymers for 
gae so that the aforesaid . various characteristics are not 
Igfreatly damaged, and the limits thereof are about 50% by 
iight cr less of other components to be mixed, 

■> One object of combination of the above-mentioned 

*?er construction is to synergistically improve various 
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characteristics, for example imprtve optical character- 
istics^ ir. the case of insuf f icier.-, cpticai characteristic 
| of only the (A3C) layer befcre a.,d after shrinking withe, 

J. damaging properties as a whcle. c— o- o-ha- nK-i. 

:£ * °- °>""e« objects is 

J characterized in synergistic imarsvesent such m 

# • "'—ciit, sues as ima—ove- 

lg nent c: heat and oil resistar.ee (especially at high 
I teaperatures) thereof in fil M or sealed parts, further 
| _cold-resistant strencth and sealaiiiity (sealing range and 
sealing strength) and the like. 

Further, it is important tc use a vinylidene 
| chloride copolymer (?VD) having a :-a:< value of a crystal 
-neltinc temperature (hereinafter abbreviated to mpj . 
aeasured by using a differential scanning calorimeter (DSC 
=ethod) within the range of 140 to 15= »C as the PVD to be 
. the core layer. The aforementioned various character- - 
istics are synergisticaily improved by us i ng the ?vd ' 
vithin the range, the aforesaid adjacent layers and 
surface layers. 

Other copolynerizabie moncaers, for example 
• vinyl chloride, acrylonitrile, alxyl acryiates and others 
£ia an a=oun*>of 5 to 351 by weight are generally used in 
^.the PVD; however, they may be within the range without 
tiCn °° the - monomers.. 

Since the simple copolymers are readily 
^-eraaiiy decomposed, a small amount of stabilizers or 
•aswiexzers, as necessary, may be used according to a 
Jil-knovn method. The use of liquid plasticizers in a 



large ascunt (for example, 7 tc 12\ by weight) is 
undesirable for improving s tretrhaciii- y or etrudability 
• of the pvd. One reason therefor is a S follows: Stretch - 
ability is hard to sufficiently carry out usually by a 
well-known method unless a large. ancunt of pla.tieizers *. 
used. In the process of this invention, devices are 
considered in selection of specific compositions and com- 
bination thereof even for layers other than the aforesaid 
PVD layer without requiring the us* of the plasticisers . 
In this process, the af creaer. ticr.ss tiasticizers used in ''a 
large aaeunt sometimes destabilise stretchabiiity and 
ccr.verely cause puncture and the like. As another reason, 
disadvantages are cited as follows: The above-mentioned 
piasticizers used in a large amount greatly deteriorate 
cxyger.-barrier performance of fil=s, resulting in 
deficient high barrier performance. Atte=pts have been 
well taown for providing a layer readily absorbing the 
aforesaid piasticizers, for example an £VA layer with a 
high vinyl acetate group content (VAc) of 28* by weight 
adjacent thereto, absorbing the piasticizers in aging for 
a long perio'd and even slightly improving the barrier 
properties in order to prevent the disadvantages. In such 
processes, quality is unstable . and different from that of 
this invention. 

As a further reason, ply separation is extremely 
readily caused by using a large amount' of the pias- 
ticizers, and various characteristics, such as heat 
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resistance, are deteriorated . 

In the present invention, for the above-menticn 
ed reasons , additives which are acraally well-known to 
these skilled in. the art and used, for example epoxidizad 
soybean oil, dioctyl adipate or the like, as a stabiliser 
and acetyl tributyl citrate, dioctyl adipate or the like, 
as a plasticizer are preferably used in an extremely small 
amount of 3* by weight or less, preferably 2* by weight or 
less. If the amounts thereof used are small, the film is 
stable without substantially causing a change in barrier 
properties by migration of the plasticizer in" a large 
amount without the af orementioend problems . In 
particular, the composition cf this invention has oil 
resistance when used, and such phenomena are harder to 
see. In the process of this invention, since the 
respective layers, especially the ?VD layer are suffici- 
ently stretched by the specific resin layers (ABC layers}/ 
having" sufficient stretching force and provided on both 
sides at a sufficient lew temperattre, strong cold stretch 
ability is applied also to the PVD layer. PVD is believed 
to be stabilized by advancing crystallization together 
with orientation during the cLrawinc. Furthermore, 
stretchability is surprisingly- successful after sufficient 
progress of crystallization of the PVD in the aforesaid 
layer, for example even after 1 'month. In this case, 
better results are sometimes obtained. Such results are 
synergistic effects with other layers of this invention. 



and have iafluencs as improved cerforaar.es of cold ■ 
resistance, various strength, icver-te==erture shrinkage 

characteristics- and optical characteristics before and 

after shrinking. 

Moreover, preferably, r.cr. -migratory high- 
molecular piasticizers such as £ VA , cli?CKerS( rubber-lik= 
substances which do neither make the appearance opaque no; 
cause ply-se?aration can be used, in that case, the 
addition amount of said substances is preferably 1 to 15 
wt.%, core preferably 2 to 10 wt.j. 

?VD having a relatively lew polymerization 
degree and good fluidity may be further used as a base. 
Is this case, carbonization phenccena by decomposition 
tend to reduce and improve processing stability in 
extrusion and stratchability . 

Such a kind of PVD is usually, particularly in 
an unstretched state, brittle and broken after stabili- 
zation even if quenched and processed into a film form, 
and has been considered undesirable. If the PVD is 
stretched at a higher temperature cf about 84 to 105 *C, as 
is the above-mentioned Japanese Patent Application KOKAI 
(Laid-open) Nos . which are conventional examples, than 
tsis invention, poor films result. The PVD is of the type 
suitable for sufficiently cold stretchability to exhibit 
synergistic effects with specific other layers- Thus, 
tsolasticized films free of a substantially low-molecular 
Migratory plasticizer can be also obtained. 
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The combination cf respective layers is rec-ui. 
to ?-=vida the A3C layers or. both sides adjacent to the 
?VD layer. The-numher of layers thereof is not parti- 
cularly limited; however at _ least one layer, if necsssar 
more layers are recu---i when expressed _cn one side. 

In this invention, the (5) layer is provided c 
at least one surface layer on the outside to further 
synerg/isticaily make up insufficient points in the 
aforementioned layer. Other oil-resistant > compositions 
nay be used on other surface layers. 

Tfie aioresaic combinatisr. is expressed by 
abbreviations from the outside to inside as follows: 

S/A3C/PVD/A2C, A3C/PVD/A2C, Sfc>S/A3C/?VD/ 
A3C/S,' S/ABC/A3C/PVD/A3C, S/A3C/A2C/PVD/ 
A3C , ^^AaC/ASC/PVp/X3CA2C'/S; t EVA/A3C/PVD/ 
A3C/S, \ionomer res£ri/S3C7T7U/A3C/S and the like 

.The thickness constitution ratio of the 
respective layers is as f ollws : 

The PVD layer has a thickness of preferably 3 5 
to 5* based on the total thickness, and the range thereof 
is A to 3 5 v. The lower limits of ratio and thickness are 
levels required to maintain improved barrier character- 
istics and holding the quality. .Oxygen barrier perform- 
ance is 50 cc/m 2 day atom (23 »C) or below, preferably 30 
cc/a day atom (23»C). This, however, does not apply to 



I 

t 

2' 



* 



| uses requiring the oxygen barrier properties so much or 
; conversely cases where presence of the barrier properties 
• has a difficulty. 

; The upper liait cf the abcve-cer.tioned thickness 

; constitution ratio is a lir.it retired to keep lower- 
; temperature shrinkage characteristics or cold resistance, 
: sealaiiiity, other various characteristics, particularly 
low-ter.perature characteristics . 

The upper limit of the thickness thereof may be 
such that the upper liait of the aforesaid thickness 
constitution ratio is kept, ar.d a tec thick layer is 
practically unnecessary for practical use. 

The (S) layer forming the surface layer has the 
sua of thickness at a ratio of preferably 5 to 40% based " 
on the total thickness, and the ranee of the thickness is 
preferably 2 to 25 p, more preferably 3 to 20 „ . The 
lower linit thereof is a thickness racuired to provide a 
role as the surface layer. 

The upper limit is set, since function of the 
A2C layer is deteriorated if the thickness is too great. 
^ the resiaihas low stretchability as the surface layer 
under the conditions of this invention, the ratio thereof 
is preferably low. The blend resin layer consisting of 
tne ABC constituting the principal cccponent has a 
thickness ratio of 25 to 90% except the surface layer in 
65 to 95% exclusive of the PVD layer in principle. 

The whole thickness is normally 30 to 100 p , 
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preferably 35 to 80 u in uses izz directly packaging 
relatively large raw meat, processed meit or the like. 
This, however/ dees net apply tz cases cf uses particu- 
larly as thin-walled barrier packages and the like. Sver 
a fiin having a thickness of 5 tz 30 y is found to be 
* sufficiently usable. This is based on synergistic 
effects, such as strength characteristics due to charac- 
teristic layer constitution, high strength, high barrier 
physical properties and the like obtained % by highly 
stretching practically unplasticired PVD. 

Reasons for providing the thickness constitutic 
(n) and ratio ( % ) of the aforesaid respective layers are 
as follows: 

The ABC layer defined abeve must be "initially 
provided on the adjacent layer in the cse where the peak 
cf mp in DSC of the PVD layer- is present within the range 
of 140 to 155 # C, If simple EVA layers (VAc: 10.2 mole%, 
MI: 4) having a thickness of 3 y are provided adjacent tc 
both sides to form adhesive layers, whitening phenomena 
already occur even at a shrinkage factor of 30% (average 
of loncitudinal and transverse directions) by paying 
attention to optical characteristics after shrinking. 
When the film was sliced, to observe photomicrographs of 
sections, zigzag flexes (hereinafter referred to as zigzag 
whitening) of the PVD layer were observed to find that 
abnormal phenomena definitely occurred. Such films are 
whitish, and contents become dim and hard to see, not only 



-arxedl y deteriorating merchandise value but also result- 
ing ir. ply separation and deterioration in. strength of 
sealed parts. The phenomena were hardly rioted by shrink- 
ing at 83 *C in all the cases where a ?VD layer having an 
zz within the above-mentioned range is used to constitute 
a specific A3C layer and all the layers are stretched at a 
sufficiently low temperature under the conditions of this 
invention. If PVD having an mp over the upper limit of 
155 # C is used, a tendency of zigzag whitening to occur is 
observed even if the A2C layer is creviced. The cold 
resistance has also a tendency to deteriorate. As 
described above, this tendency is noted even if a large 
ancunt cf a plasticizer (6% by weight or mere) is used in 
ths PVD layer. . 

The PVD layer having an so below the aforesaid 
lover linit has a tendency to deteriorate stretching 
stability, barrier properties, heat resistance and the 
like. 

As mentioned above, the filn of this invention 
is capable of exhibiting unprecedented improved physical 
properties tfy synergistic effects cf the specific layer of 
a specified PVD copolymer with layers on both sides 
thereof . 

As one of the greatest characteristics indicat- 
ive lower-temperature shrinkabilitv thereof, the film of 
this invention has heat shrinkage factor values of at 
least IS and 25%, preferably 20 and 30%, more preferably 



- 30 



22 and 35* at the respective temperatures of 70 and 80 # C. 
the values are averages of shrinkage factors in the 
longitudinal and transverse directions measured according 
zz a method for dipping the film in given hot water for 4 
seconds . 

A higher value means high lower-temperature 
shrinkage preformance, and a smaller difference between 
both means that good shrink packaging can be carried out 
with sma.il temperature dependence in shrinking. This 
value is expressed* by a value providing the maximum 
shrinkage factor difference at a temperature difference of 
10 *C within a practical range (ranee with a shrinkage 
Victor of 20 to 50%), in short, the film of this invention 
has a value'[A shrinkage factor (%}/a10CC)] of 1.5 or 
below, preferably 1.4 or below, more preferably 1.3 or 
below expressed in terms of shrinkage gradient [AS/AT]. 
In comparison with this, commercially available barrier 
shrink films (a) and (b) described below have a shrinkage 
gridient of 2.8 and 1.9. 

The shrinkage stress value has the peak value 
within a relatively lower temperature range of 50 to 80 *C, 
and the maximum value thereof is at least 10 0 g/znm 2 , 
preferably 125 g/mra 2 , mere preferably 140 g/mm 2 . The 
shrinkage stress, together with the above-mentioned 
shrinkage factor, exhibits characteristics of providing 
s — -icientiy tight and firm packages. 

A lower shrinkage temperature and high stress 



tagss in that the f ila which is a packaging material can 
be packaged without disadvantages, i.e. deterioration of 
films (because of melting and disorienting), and deterio- 
rating various characteristics (strength, strength of 
sealed parts, optical characteristics and the like) and 
further remarkable effects cn prevention . of deterioration 
in quality by producing brcth (drip ) and by boiling in 
case a material to be packaged is raw meat^or the like. 

Well balanced both characteristics provide 
excellend creaseless packages* 

One of other char aczeristics ' is improved 
cold-resistant impact strength , and the film has a falling 
weight impact strength of 15 0 kg*c= or above, preferably 
170 kg -cm or above measured at 5 *C according to the ASTM 
01709—75. Commercially available products (a) and (b) 
respectively have values of 130 kc-cz: and 145 kg* cm: but 
some may have a value of 230 kg-cn in Example described 
below. In the values, the film of this invention is excel- 
lent due to sufficient 'cole s trecc.t-r.g of all the layers 
and impartm^nt of high orientation. It is found that the 
?VD layer is most inferior in cold resistance and the film 
is broken therefrom to propagate the breakage and cause 
burst* The film of this invention is considered at a high 
level due to high orientation by synergistic effects of 
the whole layer. Since the strength is too high/ measure- 
ment is hard by an ordinary method, and the following 



j aicchcd is considered: That is, even when a missile, 

r 

J having a groove part with notched edges and capable of 
j imparling film notch effect is used as a falling weight 
• crder to clearly shew a sigr.if icir.t difference in the 
r rest, the film, for example fiin cf Run Nc. 1 has a 

calling weight impact strength ci 57 kg-cn at -30*C. In 
comparison with this, the aforesaid commericaliy availab 
films (a) and (b) have a falling weight impact strength 
25 and 27 kg-cm. This film is found to have excellent 
■strength. 

Referring to Fig. 2, this relation is clearer. 
As one of the greatest features , the film of 
this invention is characterized by lewer-temperature 
shrinka-bilitv and improved high-tanperature heat- oil 
resistance. The method for measurement is to preoare a 
sealed film, i.e. a sample 10 cm in length with the 
central, part 60 y in thickness and 15 cm in width sealed 
i.n the fom of folded palms, sufficiently apply lard to 
bcth sides of the central sealed parts/ hang a given 
weight from the lower sample piece, dip the sealed part i; 
a water- batji at a given temperature, record the time 
required for high-temperature oil (lard) to attack and 
break the sealed part. A method for grasping a load kept 
unbroken for 60 seconds or more in relation with temper- 
ature is adopted. According to this method , the film of 
this invention is found to have a strength of 100 g/15 mm 
vidth or- more, preferably 150 g/15 aa width or more even 



t 

at a temperature of 95 # C, and especially improved as 

compared with a .value cf 3 and 20 c/S mm -idth of com- 

f nercialiy available produces (a) a.-c (b) peer in oil 

| resistance. This is ar. important factor which means th 

* packaging can be safely carried cut vhile preventing 

| occurrence of drip (broth) due to tight shrinkage in 

| vacuum packaging oily food, particularly oily processed 

4 seat, such as ham, bacon, sausage cr the like, then 

| shrinking the fil;.: and improving appearance or simulta- 

* neousiy sterilizing the food or the like* Th<s is 
i 

| evidence indicating that the f ila cf this invention is 
£ especially improved in such various characteristics. 
- Referring to Fig. 3, advantaceousness of this invention : 
| clearer . 

Excellent optical characteristics before and 
after shrinking may be cited as one of the greatest 
features of this invention. This is excellent in not onl 
optical characteristics in the initial shrinking but also 
high .shrinkage factor after shrinking. In short, for 
example the rate of change in Haze value is generally 
small for shrinkage factor. This value is 15% or less, 
prsferahly 10% or less expressed in terms of Haze value 
*rter 10% shrinkage. More" important is practically a 
value after high shrinking. Such carts are often present 
m edge, free, clip, sealed parts, craase parts or the 
UJce in actual packaging, naturally causing parts of a 
high shrinkage facte 



:or , 



j If a material to be packaged is small for the 

I sire of a packaging film— this case is often found in 
j practical use— there are disadvantages in that the 
t above-mentioned whitening pher.csrer.a occur in ordina-v 
| commercially available films ta raa ar kaiiy damage 
| appearance in such cases. The e==ierciaiiy available 
3 < a > «<* < b > have a Ease value of 4 0 and 80%, and 

! *"« c: " 80 to 90* ^ SO* shrinkage and are wholly whitened. 
\ The value for the fiia of this invention is exoressed hv 
i 50* shrinkage and is preferably 40% or less, more 

c preferably 351 or less, 
e 

I Thus, in this invention, the level of unconver.- 

| tiona! improved optical characteristics can be attained by 

] synergistic effects of the whole lavers. 

i 

t 

l a "suit of analysis tried for the whitening 

I 

| phenomena, it is clarified that the surface layer other 
f thaa t2ie PVD laver is roughened frcn the beginning, . 
| roughened during shrinking or the like and further the 
| principl cause thereof is phenenccena of transfer of 

5 generated zigzag flexes (zigzag whitening phenomena) of 

6 the above-mentioned PVD layer, diffused reflection at the 
interface between layers and peeling of the interface. 

Reasons therefor are- as follows: Such phenomena 
are fcund to readily occur with the shrinking temperature 
Ci the film shiftec m a nigher side/ steeper shrinkage 
. c «Adierit, iower softening poi.-.t and np per se regardless 
cf thick or thin polymer layer constituting the adjacent 



4 

! 



Id vers / simole ooivr.e~ h**-H/»- /pc~i _ - 

. , n.,ne. (uSu) r= of the PVD layer 

lower orientation decree fi C we- * 

' t-cwe. s..etc— r.y decree* hiche 

# stre-rhinc temoeratu-* fa r -n^c «. 
, ? . ^acors cue to resin or the like 

f easier occurrence o: sea^'-c nr* v..- 

^ - -<= g pr.a en a be -veer, the PVD 

; layer and the ad j aces; layer at hich temperatures. 



It is 



f a ma— er of course that, beside, rh. above-mentioned 
j optical characteristics, saalin? ~ a - h/ oil . resistani 
| strength, ply separation phenomena and various strengths 
f irs =i-kediy reduced if the pher.crar.a occur. 
| On closer examination, it was clear that the ' 

| commercially available SLla (a) CVMi zL ^ whitsning 
| ?her.c=e-a at a shrinkage factor cf 431 at 90 'C, and the 
| commercially available filn (b) caused the whitsning 
| phenomena rapidly at 85 -C after a shrinkage factor of 40%. 
| Microscopic examination showed appearance of the phenomena 
| here amd there even before that. - c==ari s ==. no such 
| phenomenon occurred in Example, Run No., 1 c f the film of 
this invention .All the af ore-mer.tioned Haze values are 
expressed in terms of S0 , . if the film is thicker than 
50 v. or, if necessary, colored, fabricated, embossed or 
ia=ina-ed, 4he same does not apply to the case. 

The film of this iaveatico has a hiffh tensile 



and normally a 



strength (measured by the- ASTM D882-S7) 

-aakir.g strength of 5 kg/mm 2 or above, and preferably a 
Strang- of 7 kg/mm 2 or above> 

As one Use , the film of this invention is 
S ~*° yed by seali "S in the for™ of a bag under severe 



I conditions even in general usacs, for example vacuum 
"I packaging in a state of sticking fits ar . d oils and 
| shrining at high tortures or the like. Thus , the fila 
I is retired to have improved oil resistance. 
I The film of this invention is characterised by 

I excellent binding properties (seiiibility by clip) ir. 
| vacuun packaging and slight vacua return by pinholes in 
I bindi -~-*' this is a result of the aforesaid synergistic 



v effects . 



5 One example of processes for preparing a fila ' 

J consisting of the polymers in combination of this inven- 

| tion is detailed hereinafter; however, this invention is 

i not United thereto. 



J In this invention, the above-mentioned polymer 

composition, as necessary, theracpiasticized' by respective 
separated extruders, melted and normally • extruded through 
| a multilayered die to provide a raw film, and, as 
I necessary, a sufficiently uniform tubular raw fii m is 
g preferably formed by quenching and solidifying a just 

extruded film to 20 y or below with a liquid refrigerant 
rationally According to other methods. 

The resulting at least 4-isyer raw film contain- 
in? the aforementioned ABC. layer, pvd layer and S layer is 

heated at loo«r «»■ v i 

g c ' or be icv preferably 90 «C or below, more 

oa c or below, oost: preferably a temperature 

without aelting c^vstai 

* c -ystai components which are principal 



i c==ponents in the A£C and 



S layers and damaging the 
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| quenched properties and the.-, infixed ir.ro a bubble fcra 
I at a temperature of 90 *c cr beicv, preferably 35 to 80 M, 
I more preferably 35 to 70 *C and rest preferably at a 
I temperature lower than the meiti-c point of the crystal 
J components which are principal exponents of respective 
| compositions of the above-.-nentic.-sd layers, most prefer- 
| ably below the Vicat softening ? ci.-.ts of the original 
| polymers which are principal ccnocr.ents or blend under a. 
\. sufficient internal pressure, for example 100 to 3000 mm 
I H 2 0. Thereby a desired fiir. is cr.lv obtained in good 
* condition. The optimum area stretch ratio at this time 
£ varies with the respective compositions , layer const i- 



c 



i tutions, temperatures or the like, but generally 5 to 20 

imes, preferably 7 to 15- tiaes, acd the stretch ratio in 
J the transverse direction carried cut in a preferred case 

is generally 2 to 6 times, preferably 2 to 4 times. It is 
| particularly important that conditions for providing . 
I sufficient cold stretching with prevented puncture are the 
I r "P ec --ve combinataiens and layer combinations within the 
~ foresaid range at this time, and preparation of a suffi- 
cient uniform is important at the sate time. 

The stretching degree is as foiows : 
After determining the stretching ratio in the 
longitudinal direction by the speed ratio of feed nip 
-alls and take-off nip rolls, the best method for most 
stably stretching is to seal air i~ a bubble, stretch the 
feeble to the vicinity of the stretching end point (just 
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f before whitening of the ABC layer) of the bubble so that 
■i the i.-.flation in the transverse direction is stooped and 
l directly deflate the bubble at the largest-diameter part 
•J by a roll type deflator. The r» film bubble is favorably 
I a large size, such as a diameter ci about 30 mm or mere, 
| preferably a diameter of 50 mm or acre so far as an 
| apparatus permits in relation betvees internal pressure 
| and diaseter. Although, s tret chin? is preferably carried 
| cut while sufficiently cold so far as bubble stability 
| permits concerning physical properties of the resulting ' 
| film, the stretching degree may be actually determined bv 
| the ccrrposition in balance with stability (not to 
i ' punctur-e ) . 

I The whole layer is unifcrtly, stably and highly 

s stretched by characteristics of this' process with slight 
transfer- of heat and further synergistic effects on high 
stretcr -— ^5 of the respective many layers to provide a film 
having the above-mentioned characteristics. In com- 
parison, such things are not found Li an ordinary method 
f«J neatisg. ^ye the melting point, and stretching 
ta=?erature should be further conversely increased. 
Cnenta-icn is increasingly harder to apply, and strength 
cftes tends to lower. 

This may be the sane with a temperature of 
waiting point ± S to 10 *C, and not only faborable results 
P- optical characteristics are not obtained', but also high 
characteristics may be hardly imparted by the blend com- 
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3 position, since the raw fLlsa is particularly just under 
I 

% brittle temperature ctnditcr. and punctured. in particu- 
| iar, if different kinds of resins are ccrJained in many 
| layers, respective stretching cstisua temperatures of the 
| resins are different, and there ara -any combinations 

m 

I incapable of stretching the whole layers • After all , 

I i=?art=en: of orientation by drvir.c of any layer is often 

< sacrificed. 

J Successful stretching herein described has no: 

f r*:therzo been achieved in the whole layers at a cryogenic 
| temperature, for example 47 *C , as in the following 
i Examples of this invention. The stretching can only be 
| attained by synergistic effects of usinc, for exanrale a 
| nultilayered tube containing the specific aforesaid 
£ copolymer layer and uniform quenched raw film, satisfying 
| conditions, such as a specific stretching method and the * 
like. 

Father, the heating tenperature herein is the 
raximum temperature for the raw filz before stretching. 
~e stretching temperature herein described is a temperaturs 



: parts where the stretching is started. The temperature 
15 -' urther reduced to a region where the stretching ends by 
ceding. in the region where the stretching ends (region 
vnsre the bubble reaches the maximum diameter), sufficient 
ceding is carried out to provide at least 40 # C or below, 
preferably 30 # C or below, more preferably 25 # C or below. 
— erefore, the temperature difference between the stretching 
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more, 



mere . 



| starting part and ending cart is a - i e > S t S «C or 
I preferably 10 -C or mere, more preferably 1 5 *C or 

f Such temperatures are obtained v., • 
» *- nea --' measuring the bubble 

| surface using a contact type theater . For examole, 
I the ° f Run No - 8 ' ^ temperature of the stretchinc 

| staring part was 54 'C, and the te=peracure was 50'C and 
| 39 -C respectively at places of 1/3 and 2/3 from ^ r&v 
| -film in an inflating region of the bubble maximum diamete 
| and the raw film. The temperature in the\nd region was 
| 2S-C. As described abeve # the process of this invention 
| is found to be an unprecedented cold stretching method. 

| This invention is illustrated by citing Examples 

^ which follow. 



(a 1 ) Ethylene vinyl acetate copolymer with a vinyl 
acetate (VAc) content of 5 . 5 mole*," a fflelt inde3c (MJ) of 

1-0, a crystal Belting point (mp) of 88 -C and a Vicat 
scftening point (Vsp) of 12 . Q ^ ^ ^ ^ ^ 

veight WM blended with (b,) 20 parts by weight of a 
tHesaoplast^ ethylene-c olefin copolymer elastomer (with 
«* MX cf 0.4S, a density of 0.88 5 /c= 3 and a Vsp of 40 -C 
c- below prepared by randomly -copoly^rizing IS mole% of 
?--«ylene as an c-olefin with 2% by weight of ethylidene 
^cmene, and (c,, 20 parts by weicnt of crystalline 
Pclypropyi ene Cwith a a elt flow rtt . (KFRJ of 7 . fl , , 

°* °' 89 9/C1 ° 3 ' and a V *P of 143 -C] prepared by 



I eapolysseritlng 4* by weight: cf ethylene) and used for the 
f bier.d composition (Vicat scfteninc ?c int: S7«C) A=r 

I i4Ver - r.-OP£ (with.ar. MI of 2,0, a densi-v cf 0>915 " 

£ 3 - 

| / « nro of liS •C.jhaving a peak . at i 2 0 *C and a Vsp o- 

| 53-C preparedly copolyseririnc. 3.5 ao le%- cf oc-e-e-1 as 
J the c^iefi„rwas used as the resi., (S ., )' £cr the_surface 
| liSftiJ Furthermore, 100 parts by weight of a'vinylidene 
| chloride copolymer (with a DSC pea* teaperatare mp of 
g 145 «C prepared by Jopolyaerizing vi-yi chloride), was 
| blended with 2 parts by weight of r/A with a VAc content 
I c: 40% by weight, 1 part by weight cf epoxidised soybean 
J cil ar " d 0 - 5 P^t by weight of acetyl tributyl citrate to 
£ provide a ?VD composition C?VD 1 ) , which was used as a 
resin fcr the PVD layer. The above-se.-.tioned blend 
positions were respectively and separately therao- 
plasticized by three extruders, fused in a three-kind 
five-layer, die, extruded at an average resin temperature 
cf 190 -C a^d quenched with cold water at about 8 *C at a 
Peist of 5 c=z from the tip of the afcrenentioned die to 
prepare tubular raw files having the respactive layers 
living a folding width of Uo but. and a thickness of 650 „ 
vith unifcra thickness accuracy. 

The layer constitution' was adjusted to provide 

60 W /^3C 111 ~- 130 V /?VD 1 =.100 
U/A2C 111 = 300 S0 .„ from cutside ^ tub ^ 

Such raw fii^ were passed 2 p ^ Qf 

ai P roll, and take-off nip rolls at a higher speed 



the raw fii-s of s 6Q 



I than the above-mentioned rolls arid heated at -47 *c vith hot 

$* air therebetween, and air was di-— i v * ^ - 

$ * — ocuced into the 

, interior to continuously inflate the fil=s and stably 
[ s ~ e£chs<i the « ^cst 3.1 tir.es i- the longitudi- 

nal direction and 3.5 times in the transverse direction. 
The stretching end region was codec with airing with 
blowing cold air at 15'C , folded i- by a roll type 
I deflator, taken off by nip rolls a-d direct; y wound to 
f provide given filns. 

I Furthermore, stretching was very stably perform- 

ed by using a rectifying contact guide fcr the pur?ose of 
substantiaiiy isolating the heatinc ?4 ~ „ d the stretch _ 
ir.g starting part in order to smoothly carry out cold high 
stretching while discontinuous iy citing, and removing a 
fluid accompanying the film surface during stretching and 
laminar filar thereof in the circumferential direction and 
then, if necessary, similarly carrying out the contact 
T^ide for the bubble part during strecching, preparing a 
substantially independent a temperature controlled air 
chamber, stretching and drawing the ;Ua , thereby provid- 
es a stepwise temperature controlled air chamber on the 
i-ia and performing zone control. 

The resulting films were tubular films having 
J*? total thickness of 60 „of 5.5 y/12 y / 9 .2 p/27.8 ,/5.S 
n ia the order of the afcresaid raw fiiaa . 

The respective thicknesses were then changed in 
^ the similar layer constitution to affcrd films shown in 



Table l-Run-2- (the outermost layer was counted as the 
first layer hereinafter) . 



Table 1 



TiliCX.-SSa 

of product 


Run Mo . 


2 


3 


4 


5 ' 




First Layer 


.o(v) 


3 


5 


6 


6 




Secor.d layer 


(u) 


4 


10 


IS 


15 


12 


Third layer 


(u) 


6 


8 


10 


15 


10 


Fourth layer 


.(h) 


14 




31 


29 


33 


Fifth layer. 


(v> 


3 




8 


15 


S 


Total thickness 


Cu) 


30 


50 


70 


80 


60 



Comparative Run No. 1 is a comparative example, 
and a rav film having the total thicxaess of 650 w with 
the raw film constitution ratio of 180 y/30 n/110 n/30 
v/300 y expressed in the same manner successively from the 
-~st layer. Stretching was similarly tried, resulting in 
picture in the initital stage of introducing air into the 
tube and blowing up the film. Thus, the film could not be 
entirely stretched to afford products. 

Table 2 shows values of various characteristics 
cf tte "suiting films and two kinds of commercially 
available films which were comparative examples. 
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3- Examination of the barrier procerti.es when agec 

£ at 25 *C for .1 month just after craparing the film of Run 
«Ho. I confirmed that the stability was gccd with hardly 
g any chance. 

g The sample of the commercially available 

p Comparative example (T) was a barrier shrirJc pack for 

f pacxag^ng raw meat havinq the thickness constitution of 1< 

* y/10 4 y with the total thickness of 60 and the lave: 

^ constitution of £VA/PVD/crosslinXac EVA. The cross- 

g linked layer had a cof^feeat of gin insoluble in bovine. 
I . 

^ Xylene cf 50% by weight, and the content of VAc in SVA was 
JjL 9.5% by weight. 

^ The sample of the commercially available 

j| Comparative example (b) was a barrier shrink pack for 

packaging raw meat having the thickness constitution of 15 
£ a/1 v/8 v/1 y/35 ji with the total thickness of 60 » and 

the layer constitution of EVA/ZVA with a high VAc content/ 
? ?VD/VAc with a high VAc content/ioncner resin. 

All the films obtained as described above are 
; films having improved optical characteristics, lower- 

tsaeratzre shrinkability and various strengths, and films 
|- of!2un No. 1, Comparative Run Nos. 0 and (b) packaging 

"10 kg of raw meat were dipped in hct water under respec- 
£ tive conditions for S seconds to carry out shrink packag- 
g- t:rease s were smoothed with hct water at 75 to 80 »C 

jr. jta- finish tight packages by using the film of Run No. 1, 
^.? d ^ ° f Com P arat ive Run No. 0 was finished 



I within a narrow range of 93 to 9*» uf* k 
S a w with a partially 

-occurring whitening phenomer.cn A'«h„ w 
«• " cn - "--hough the fii ffl of 

E W n - a< — relatively t*c*- a . 

ras to co-c, -.the whitening phe., oms , = - a , so _ ' ' 

* . a - sc occurred in 

jpartia-y much shrunJc ^ Appearance a- 
I vas best for «un No i Com P*<** 9 .* 

f « the decreasing order. When SIic , 34ctcaeres ^ ^ 
at ?*cxac-es were cco^ed 

| to 0-C and dropped fro. a height cf 1 m , feh .' . " 

5 i j flin or Run 

preservation at o to 5 »c * or i 

c« , tt , w , fc B ° nt - Sh ° Wed th « ^e film 

S. v,-.v t v A . — RC - a nd quality 

~ - e =?erature w'tSnr,* -i 
£ - Moat leavinc creases <-k , 

I « the su^ ace . Tne ret ^ ' 

* theW. ^ COl ° r ^ bes ^ « opening 

? Wnen commercial ham w as > aW . 

«• ve'-v-^ • halved Antto blocks 

5 d vacuum Dac<ea-=»d , 
rrditension o- A ' ' (m ^-?-nal 

. . °n o. about 15%) tight w ,- _ 

^•dipoed ^n hot ^?ective filM 

r.:* • --*•-» not water at 9« »r ^- 

i-S^ke., and . c 4 p *« instantaneously 

a - The surface 1 
i^^'So. (^) J . * yer pirt of Comparative 

^•^e sealed p art P " "° Ut 10 Seconds < 

was broken. Such t ?heaomenon ^ ^ 
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occur in the film of vRun No. 1 cf this invention ever. 
§ after S minutes" to prove that both cii resistance and 
g shrir.kabiiity were improved. Respective films were cut 
| a sire of 10 ca x 10 cm and dipped in larc at 60 and 
# lard was permeated from the cuts cf the films of Con- 
| parative Run Nos. Q and © after 40 minutes to cause t 
I - olv separation phenomenon. The phe.icmer.on did not occur 
^ in the films of Run Nos. 1 to 6. This is because oil was 
| persisted from layers deficient i- oil resistance at the 

3T 

«g cuts and interlaninar bonding to ciuse a. peeling 
^ *phencn:enon. 

J 

^ Example 2 

| Respective raw filns were prepar-ed in the same 

£ manner as in Example 1 by using a fecr-kind five-layer 
1 diC/ ~ necsssary, to provide films having the layer 

constitutions shown in Table 3 . Stretching was respec- 
|| tiVCly car - is * °«t at temperatures cf SS, 59; 60/ *f and 
||. 62#C in Run Nos. 7 to 11, and 58, 51,'so, 67 and 42 -C in 
|r Comparative^ Run Nos. 2 to 6. Only the thicknesses . of the 
raw fii^s were shown fQr Comparativs aefl Nos ^ 2 to 5 in 
Farentheses in the table. 



"Xinds of resins 

6 s 2 —line*r -low-dsnsity pciye thyia.-e (MI: 1.0, dsns 



£ 0.517 g/cn , mp : 113*0, Vsc: 102 # C) 
$ ■ 

Byo S--l-r.ear*±ow-densicy polyethyla-e ( MZ ; 5 5 de-s*< 
% 3 

g 9 20 g/cs , mp : having che caik at 113 122 # C; Vso ; 
99 *C) 



'S 



g>6 S^-rlinear -low-density polye thyi»-a (MI. 



0.924 g/ca , mp: 121 'C, Vsp : 112'C) 



gr d S^-41 ir.ear • low-d;».nsityh polyethylene (MI 
j| 0.91= g/ca , mp: 121 *C, Vsp: 95 *C) 
j& c -linear • low-density pciyethyle-e (MI: 



2.0, density 



25, density; 



6, density: 



g : 0.915 g/ca , mp: 124 *C, Vsa : 113 'CJ 

J| C S 7" h -S" h -? es stire process -low-der.sizy polyethylene 

(conventional LDPE undesignated as linear" ) 

(MI: 2.0, density: 0.919 g/ca 3 , np: 105 *C) 

5..° s jr- ae --«» low-pressure -high-density polyethylene 
(ordinary ED?E) 

(MI: 1.0, density: 0.950 g/ca 3 ,a=: 132 -C) 
° f , A3C 21l"' blend of < a 2 } 63 of r/A (VAc: 4.1 molel, 

MI: l.o, mp; 95'C, Vicat: 73') vith. 
E; .K^J 20 vt 4 .% of ethylsne-c-olefi- ti-stomer (as 
d fso-ibed above) and 
•' ^C^) - is vt.% of-ipp 
vith a vs? of 64 -c 
[•? ^m.i-blend of ( 3l ) 55 wt . % of I7A with 
l^fb^ .is wt.t of ethylene-c-clefir. elastomer and 

p.:'?*-^ 3 ° Vt.% of IPP 



<~wi th a Vsp of 70 *c 
A3C 211 +S 2 -7(Tvtt.l o* the abovt- a e acio ., ed A3C 2 , , with 
P'." 30 wt.l of the following S 2 with a Vs? of 70 «c" 
.o A3C 112 -blend of (a^.45 vs. I cf SVA with 
£ 15 wt.l of .thylene-s-oltfia elastomer and 

fC 2 ) 40 wt.l of crystalline pciybutylene-1 («!.. 2 .0, 
density* 0.910 g/cm 3 , Vsp : ifl.^ f modified with 5 ' 
|p mole% of ethylene, mp; 110 *CJ 
g vi-h a Vsp of 84 # C 

_ ° ASCua^i-blMd of (ai ) 4 5 wt.l C f EVA with 
§' fij) 20 wt.l of ethylene -a-olefi;: elastomer 



(C 2 ) 15 wt.l of crystalline poiycutene-i and 
(C^) 20 wt.l of I?? 



with, a -Vsp of 83 *C 



V*^* ^ (as Scribed above} 
I'-^-ca^pcition peered by ad^g 1 p « by wei?ht of 

| -epoxidized soybean oil, 1 part by veight of acetyl . 
| Vtr^.yx citrate and 2 of ^ vith a v ^ con ^ ^ 

j| « v*.% to loo parts by weight cf a vinylidene chloride 
g -opoly^ (copolyffler of viayUdaaa chlor±de havia ^ a 

J, ^^temperature of 1 42 -C) 

m *^* 1 '*' 0£ 70 ^ ° f - «iA wit, 30 wt.l of (a 2 , 
^.Characteristic, of the resulting f iias shovn ia 

g;-- Table 4. 

^ ^ Stable cold stretching of Nos . 7 to „ CQuid 

7;"5.! ttairi «d; however, samoles of 

• Aes o£ Curative Run No. 2 were 
.^eadily punctured i n bubbling „ «- ^ • - 

t^.T>:. 5 U? oz initial stretching, 



& and stable stretching could not be at-a-n^ . 

fa a «-«.a-ned. Evne when 

stretching temperature was reduce-' ta a n 

~ • — w0 4 °*C or increased 

|5S*C, streaks tended to lcp.citudir.aM v ee „ 
£ - ***— y occur, and sufff- 

% cian ~ stretching could not be carried out " 

I" Samples of Compare. tive ?.un No y s 

S - n • J have a- tende-c 

£ siailar to that of Coraarative Ru- Wo 

J§r ■ ~ Ru " No - 2 and were harde- 
st ta draw and readily pucture . 

j Samples of Comparative , * 

R * **~ No - -4 seemed to 

g -nd.- is pi!ncture , Uivin? s;rMky ^ 

— ? tea ?e-ature in the sane 
_ Sa0e ^~ ne - " above, and 

r-c.u-e tended to occur. SurTric-- st v • 

be ^ stretching could not 

fie carried out. . 

Samples of Comnarative Ru- v« c 
F~cured when air was introduced «~ a . ha h • h7 

T e ^ hir -* not be conducted a- a 

*• *> to 95 -c. temperature between 

• ; Stretching of samoles of • 

" 7' s -^ly and continuously C a~^ n 

-7 lo^ temperature of 42 *c 
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fflxajnpie 3 

Stretchinc was carr ; ^ — - 

ay w ~ e saae method ^ 

flayer combination and conditions a S in . 

— — pie 1, except 



[that copolymers havine respective = - 
Stand 154 *C expressed i n ta — ie n — 

& The samples of the co=olvrae*- s hav'-* ^ 

^ . yme.s na/_..c the cp of m, I49 

gand 154 "C could be successfully 

J» y 4 "~ »-*aiy stretched, but 

~ tae sample of the copolymer havnc ^ - 
gr " ev * a 5 - «? c: 135 «C was 

f " 5 "* bl " without ,, d t „ ied to 

. 5 - 3U - -aneousl v 

evaluated to *ind • 

ife- " ina that ootical cha-»r- - 

S.I. 13 , " ' CJ,8 "=.«.isti« of Run Nos. 

p. Sa^.es cf Comparative *» No 8 . 

S^-"r'-a«r «». hcvever, caused narked 

«g r s---ag phenomena even w ---h * t 

"vS/== 2 , v, 0 s --«ss of 60 

.' » b -"*«9 «renc-., „i 4iW 

-j.we^'-^ * nc * railing 

5"i::r."' la?dc * strength of 40 ke cm a-, • , 

^tha above— i0W level usin ? 
ove ~ e -*itioned edced • , 

"^ikkac. s 6 3t • 3 °' C thou ? h 

'•^Jr.T^Se cha ^acteristi,-- * 



Tvas considered due to the PVD l*v er# 

The oxygen barrier De' x 2^^ a . -r « 

<x pe.,.. n ancss of Run Nos . 12, 

;U and 14 and Comparative Run Kc g 

nc * we.e respectively 43, 



£19, 12 and 8 cc/m 2 . day . acm ir. orcar. 



Ixample 4 

Stretching v« carried out by the same method 
f ^ laySr « Mt i*«ion by using vinviidene chioride/vi„ yl 
J chloride copolymer having the p.** of ffip find 

| Ch "^'^ ^ditives of the PVD layers to provide films . j., 
I C " S ° £ Can ?^"ive Run no. U, the three-l aye . 

f iaVlft * ^ " d of ZVA with a 

VAC content of 28% by weight were used, and three-laye- 

I haViS? -d. third layer, consisting of ZVA 

> «th a vac content of l 8V by weight Vfire ^ ^ ■ 

, C-P«a^ve Run No. 1 2 with the respective thidcness 
ratios of 20 v/l0 v/30 
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— m 0 phenomenon particularly inferior to these of 

S^.un Nc 1 in Zxamcle 1 was found in Run Kcs. 15 to 20, and 
IP 

W characteristic values were at gece levels with little 
K-differsr.ee, In contrast to this, samples of Comparative 
S -lun^Ncs . 9 and 10 were readily punctured, but stretching 
feVcsuld be relatively smoothly conducted. Raw films of 
g"Ccniparative Run Nos . 11 and 12 were especially easily 
K" blocked and unstable, and good stretching could not be 
practiced. Since ~£ilms of Comparative Run Nos. 9 and 10 
used 'a special blend composition having oil resistance in 
% the -layers "adjacent to the ?VDC layer, ply separation 
i' tended to occur in the lapse of a while after stretching. 
Tilns of Comparative Run Nos. 11 and 12 were sticky and 
^; readily blocked without stiffness. Changes of barrier 

proper-ties with time were examined to obtain the following 
£rresoits: :>?iins of Run Nos. 15 to 20 hardly changed at 
rcca temperature with time even after 15 davs and had a 
Valued cf ibout 23 cc/m 2 -day -atm (23 *C). Films of 
S-l^^fative Run Nos. 9 and 10 showed a value of 150 cc 

the . stretching and resulted in 120 cc. 
ve Run Nos. 11 and 12 exhibited a value 
r the stretchinc and reduced to 9 0 and 




T^tSL 4 5 J^- Just afte 



at low levels. Zigzag whitening occurred in 
£±lsa ° f Com ? a "ative Run Ncs. S, 10, 11 and 12 by 
r&Srffefog time, esceciaiiv markedly in Comoarative 



'"ifelK*" i?" Snd 12 * At the time of shrinking, those of 
' C £?v2?, a " iv ' e Run N °s. 11 and 12 were softened and became 



sticky and hard to be practicable. 

Shrinkge stresses of Cccparative Run Nos • 11 and 
g!2 vers 40 and 50 g/ran 2 , and oil resistance test of sealed 
f. parts* shewed a state of instantly peeling even under a 
.lead bf 5 g. 

: %m 
* 

Comparative example 1 
i ' 

. j v Raw films were obtained in the sane manner as in 
i » 

* * 
Bj£Ixaaples, and stretching was car-ried out by adjusting 

g layer constitution so as to provide cocposirion and layer ' 

^constitution as shown in the fol lowing Table 6. 
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•The film o: Comparative Sun Nc . 13 caused zigtag 
gwhiter.ing phenomena with tir.e in shrinking, and the fila 
P.of :C==carative Run Nc. 14 'had peer ?ro_cessinc_stabilij:v in , ._ 

stretching, tended t= puncture and was hard_to remove heat 
S-o£-c—-'St'a 1 li2ation generated during stretching, because 
Stbe'PVD layer was tec thick. Physical properties of small 
||~pieces of the sample were measured to obtain results of 
4 date- 4 orated lower-t«aerature shrir.kabiiity, sealability 
W, and ccid resistance. 

<t. : The film oi Comparative Sur. Nc . 15 was hard to 

8 stretch, and air was introduced ir.te the bubble at 4 0 to 
35-70'C. to try bubble-up with the result that puncture instant- 
fly ^occurred and stretching could net be carried out at all. 

The stretching temperature was increased, to gradually 
I". "inflate the -bubble, and stretching could be continued in a 

g.stats of^still remaining streaks at a blow-up ratio of about 
. 8 • • " » * 

§s*.2 at 30 'C with difficulty. At 85'C, the stretching could be 
®- continued -at -a blow-uo ratio of 3.5 though with somewhat 
unstailej^sway, but stably continued at 91*C at last* The 
£• resuming "film was opaque and had poor optical character- 

"ii£±cs3<Ha?ze: value : 25*) and lover-temperature shrmx- 
Tffafei^f-ci.'ealo'f 5 and 12\ resoectivelv at 70 and 80 «C . This 

dLtlncvaafcof ,the tyoe shrinking at hich temperatures at last, 
^rnchras -,41% at 95*0, ar.d the shrinkage stress was as low as 
J^?°.:ff/==» -A- ?T^e zigzac whitening oher.craenoci of the PVDC layer 

r .tended tb-occur when the film was shrunk at 30t or above. 
^5Hi5 e * istinde was 60 5 at 95 * c - with increasing stretching 



:smrerature to 95 and 100 *C, deterioration in optical 
c-^^ac -eristics and reduction in lcwer-terrreracure 
P^shrirJcaiility tended to be strcng. r^sre was a tendency 
gtc deterioration in stability cf the bubble. When the 
terperature was further increased, only a locally thin and 
Vhite elcr.cated film of nonuniform thickness was obtained. 

;! ;! *. The film of JcRparative Rur. He, IS : was punctured 
"'and could not be drawn even at respective temperatures . 



4. 3rier Explanation of Drawings: 

7ig . 1 illustrates temperature dependence of 
shrinkage factor for films of this ir.ver.ticn and 
ccrmercially available films (a) and (b), wherein 
1-1: Film of this invention (Run No. 1) 
1-2: The above-mentioned cccmercially available 
film (a) 

1-3: The afore-mentioned ccnmercially available 
film (b). 

2**5. 2 shows dependence of dart impact strength 

$2^S^5?- e t f ° re£aid S roove <i edge adopted) for films of 
-7 . live n t i o a , samn 1 ^ < r- rr>mr » — * 1 ~ «^ 




2-1: Film of this invention (Run No, 1) 
2-2: Comparative Run No. 6 

2-3: -The above-mentioned ccncercially available 
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fiia (a) 

2-4: The aforesaid commercially available film 
(b). 

3 illustrates hich-?s==erature cil 
'resistance for films of this invention, sables of 
^Ccooaratiive example and commercially available films (a) 

•and (b) , 



-.'wherein 



~\;C : 



f 

1 



3_i : Film of this invention (Run No*. 1) 
3-2: Comparative Run No. & 

3-3: The above-mentioned cssaaercially availabel 
filla (a) 

3-4: The aforesaid commercially available film 
(b). 
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